The performance limits of quantized Fourier array illuminators are of theoretical and practical interest [1] [2] [3] [4] [5] [6] . They provide a priori information about the quality of solutions that can be found in a usually blind numerical optimization process. For diffractive elements (DEs) quantized only in phase, the limiting factor of efficiency is Z =sinc 2 (1/Z) [1,2] (Z: number of phase levels). As a complement of this formula, we analyze a limiting factor for the efficiency only due to spatial quantization. The basic cell of the spatially quantized DE (Fig. 1) is formed by MxM square pixels, with side a=1/M. We assume a basic cell with unitary period (aM=1) with arbitrary unit of length.
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The performance limits of quantized Fourier array illuminators are of theoretical and practical interest [1] [2] [3] [4] [5] [6] . They provide a priori information about the quality of solutions that can be found in a usually blind numerical optimization process. For diffractive elements (DEs) quantized only in phase, the limiting factor of efficiency is Z =sinc 2 (1/Z) [1, 2] (Z: number of phase levels). As a complement of this formula, we analyze a limiting factor for the efficiency only due to spatial quantization. The basic cell of the spatially quantized DE (Fig. 1) is formed by MxM square pixels, with side a=1/M. We assume a basic cell with unitary period (aM=1) with arbitrary unit of length. The whole DE is formed by PxP replicas of the basic cell. The phase delay in the pixel (n,m) is denoted as nm . The diffraction pattern of this DE is formed by a discrete set of spots. The spot at the diffraction order (q,l) has a normalized energy ql =a 4 E 2 (q,l)x W(q,l) 2 where E(q,l)= sinc(q/M) sinc(l/M) and W(q,l) is the discrete Fourier transform of the phase distribution nm :
If we specify the signal area as a set of diffraction orders Ω s , the efficiency of the DE is given by = Ωs ∑ ql . To compute this efficiency we require the knowledge of W(q,l) and consequently, of the filter nm . An a priori upper limit for the efficiency is given by [5] :
where ′ ql represents the intensity distribution in the desired signal area. Eq. (2) indicates that the efficiency limit due to spatial quantization is strongly dependent on the size of the signal area and in the positions of the desired spots. We learn, in particular, that off-axis designs are highly sensible to spatial quantization. References:
